The experiments were carried out on males: nine fallow deer, two roe deer, one red deer and one sika deer, some of the animals being used twice. These males were subjected to stress factors such as separation of the dominating male from the herd, fear caused by man, or aggregating of strange males with cut off antlers and therefore unable to manifest their social position. These stress factors delayed the shedding of antlers for a period ranging from a few days to one year. In fallow deer, the stressor caused changes in the cycle of one antler, while not affecting the other. The growth of a new antler in the stressed fallow deer occurred in spite of the persistence of the previous antler. These new antlers were always without brow tine, and had increased the basal surface (coronet). It was characteristic that when the stress was caused by the disturbance of the social hierarchy of the fallow deer, alterations in the antler cycle occurred only in bucks occupying extreme hierarchy positions. Control experiments demonstrated that cutting off the antler does not cause disturbances in the antlers cycle as long as it is not connected with changes in social hierarchy. The time of antlers shedding is probably conected with the adaptation of a male deer to the stressing factor. ** This publication is based on the doctor's thesis prepared under the guidance of Prof, dr Z. Jaczewski.
Comparative studies play an important role in the understanding of the function of the adrenal glands (Wegner, 1971) . It is also known that the number of animals in a group and the social hierarchy both exert considerable influence on adrenal function in laboratory animals (Gärtner & Bonath, 1971 ). However the adrenal function and the effect of stress on the biology of Cervidae are poorly investigated. These factors may be of practical importance in connection with the civilization changes in deer natural environment.
The aim of the present study was to explain the role of ecological, and especially ethological factors, in the mechanism of antlers cycle. Therefore male deer were subjected to stressing factors in the period preceding the shedding of antlers.
II. MATERIALS AND METHODS
In most cases the experiments depended on eliciting changes in the herd hierarchy by the introduction of strange males or by the separation of the dominating males from the herd. In fallow deer the state of stress was additionally complicated by antlers amputation. In two cases, fear of man was used as the stressor.
As a rule the casting off of antlers occurs earlier in older males, each individual cast his antlers from year to year a few days later (Skinner, 1921; Mohr, 1932) . Therefore in the case when a male retained his antlers up to the day in which they were lost in previous year, the disturbance of the antler cycle was assumed. The delay in the shedding of antlers was expressed in the number of days in relation to the date that they were shed in the previous year (R a e s f e 1 d, 1971) and this time was employed as an approximate indicator of the stressor action.
The difference between the day of casting off of the right and left antler was used as a second indicator of stress. This was based on the observation that old male deer cast both antlers usually on the same day, while in young animals a small difference, not exceeding 1-2 days, may occur (Raesfeld, 1971 ), Any bigger difference was assumed as the effect of the stressor.
The observations were carried out on a deer farm in the Institute of Genetics and Animal Breeding, Polish Academy of Sciences at Popielno, and in the Zoological Gardens in Warsaw and Płock. The following number of animals were used in the experiments: two bucks of roe deer Capreolus capreolus (Linnaeus, 1758), one sika deer Cervus nippon Temminck, 1838, one red deer Cervus elaphus Linnaeus, 1758 and nine fallow deer Cervus {Dama) dama (Linnaeus, 1758). Some of the animals were used twice in the experiments, and in such cases, a one-year interval was left between experiments.
III. COURSE OF THE EXPERIMENTS
Three phases can be distinguished in the experiments. In the first phase different stressors were employed to ascertain whether cyclic changes of antlers are a good indication of the effect of stress on the organism. For this purpose different deer species were subjected to the following stressors: separation of an animal from the herd ( In the second phase, only fallow deer were employed. They were subjected to a stressor consisting in the disturbance of the established 2 Delay in casting occurred on both sides and was calculated from the moment of appearance of the roll of new growth in case 3, and from the date of casting in the previous year in case 4 . (Fig. 7) .
Ad b). One male of red deer and one of sika deer were kept on separate enclosures but together with the animals belonging to the other species. Each stag occupyied in this groups the dominanting position. . These cases concerned mainly the animals killed during hunting and hence they lack scientific explanation. In the experiments described here it was observed that the growth of an antler from the previous year stump was always slower in the initial phase. This can be explained by the necessity of surrounding the stump by a larger roll of new growth. Hence at the moment when the antler growing normally had already formed the brow tine, the second antler started growing in normal direction from the base. In such situations the brow tine was not formed in these experiments (Fig. 3, Table 2, No. 3) . It should be mentioned here that the antler, growing from under the stump had a considerably larger basal surface (coronet) than the antler growing normally. This increased coronet persisted in subsequent years (Fig. 5) 
